The aim of this study was to determine the association of cardiovascular disease (CVD) of selected human subjects with the hardness of water they consume. Laboratory testing of physical and 
INTRODUCTION
Cardiovascular disease (CVD) is a leading cause of death in western countries. There are over 300,000 sudden deaths per year in the United States caused by CVD. Because of the importance of CVD, major efforts have been made to identify risk factors and to take steps to reduce these risks (Frost ) . Almost 50 years have passed since the publication of the first papers suggesting an inverse association between the hardness of drinking water and cardiovascular mortality in Japan and in the USA (Catling et al. ) . This was followed by a number of studies in different countries where water hardness, and later the concentration of magnesium and calcium, were used as a criterion for water Hardness is an important water quality parameter, since increased water hardness limits its drinking suitability, as well as other purposes. Water hardness is a measure of the number of cations dissolved in the water, it is therefore, related to dissolved solids. The higher the number of dissolved cations the 'harder' the water will be. The most common cations found in water are both Ca and Mg, while iron, strontium, and manganese also contribute to hardness and are seldom present in appreciable amounts. Hardness is usually reported as an equivalent amount of calcium carbonate In this study, we have examined the relationship between CVD prevalence and total water hardness in the city of Mostar, B&H (urban and rural area). The results showed that there is indeed a correlation between CVD and the type of water consumed.
MATERIALS AND METHODS

Human subjects
In this study, population groups from two different areas of B&H are included with respect to the type of water (hardsoft) they consumed. (Table 1) .
Selected groups of human subjects have statistical homogeneity in relation to age.
The data used in this study were collected from medical records, and the individuals were not subjected to any clinical trials and/or treatment, therefore the need to obtain approval from the Ethics Committee was not required for this study. Data were treated in accordance with the Helsinki Declaration.
Sampling
For this analysis, 40 water samples were taken from specialized tanks known as 'cǎtrnja' and 10 samples were taken from the water supply system. This ratio of samples was taken due to the high probability of variation in the analysed water parameters from the tanks. 'Čatrnje' (Figure 1 ) are concrete wells covered with wooden or metal lids to protect the water from dust and other air particles. The roof gutters are connected by brass pipes to the tanks (cǎtrnje). When the water enters the tank, it passes through a grid which filters leaves and other impurities.
The total volume of each sample was 1 L. A half litre of each water sample was immediately preserved with 0.5 mL of 5% HNO 3 , and levels of Ca, Mg and Na were determined.
From the remaining 500 mL of sampled water pH, conductivity and total hardness (TH) were determined. Sampling was carried out in September 2010.
Laboratory investigations
All water samples were characterized using the following water quality parameters: temperature, pH (pH meter - 
RESULTS AND DISCUSSION
This study compared the prevalence of CVD in people who • Hungary ( • Poland (2000): hardness 60-500 mg/L (as CaCO 3 ).
• Slovakia (2002) The results of analysis of rainwater and 'Studenac' samples are given in Table 2 .
If we consider the results of water analyses from the two areas in this study it is evident that the quality of water varies considerably. High average rainwater temperature (17.
is not in accordance with regulation on the hygiene of drinking water (10-12 W C). The average water temperature, from the mains (supply system Studenac), is 11.2 W C, this is not in agreement with regulation.
Independent sources of water supply are not governed by any strict sanitary protection zones, and resultant high pH 7.65 suggests the possible contamination with wastewater. There is a strong influence of soil particles and fertilizers (ammonia compounds) from the nearby gardens.
Atmospheric water is slightly acidic, pH ¼ 6.5, due to dissolution of atmospheric gases.
Since the rainwater does not come into contact with minerals in the soil it is often softer than water found in reservoirs or natural waters. However, in water samples from 'cǎtrnja' we detected minerals, although concentrations were significantly lower than those found in the water supply system Studenac (Table 2 ).
In The Na concentration in the water samples from both areas was extremely low, and both types of water belong to the so-called hypotensive waters (Stambuk & Stambuk ). Correlations between water hardness and the number individuals with CVD are given in Table 3 . Table 3 data were collected in a study conducted on 603 individuals who drink rainwater (soft water). In this study, 347 (57.5%) of the human subjects had been diagnosed with different types of CVD and 256 (42.5%) of them did not have CVD. Of the 618 human subjects who drink water from the water supply system Studenac (hard water), 315 (51.0%) of those were recorded as having CVD, and 303 (49%) were not suffering from CVD.
There is a statistically significant difference in the prevalence of CVD due to the hardness of the consumed water
). An increased number of cases of CVD, occur in human subjects who consume soft water. The value of the relative risk (RR) is 1.127.
Distribution of individuals by gender and type of consumed water ( Table 4 ) results indicate that of the total number of human subjects who drink soft water (347) and have been diagnosed with CVD, the female population is represented by 60.8% and male population by 39.2%. The total number of individuals with CVD who drink hard water was 315 with 65.1% females and 34.9% males.
There was no statistically significant difference in the number of diseased human subjects who consumed soft and those who consumed hard water with regard to
Distribution of human subjects suffering from CVD by age and hardness of the consumed water is shown in Table 5 .
In the age group 45-60 years the number of patients with CVD in the study area of soft water was 74 (21.3%), whereas in the study area of hard water it was 43 (13.7%).
In the group of human subjects who drink soft water and belong to age group 61-75 years, the number of patients with CVD was 137 (39.5%), in the same age group of human subjects who drink hard water the number of patients with The most common CVD in both groups of human subjects was hypertension ( There is a statistically significant difference with respect to age in the prevalence of CVD among human subjects who consumed hard or soft water (χ 2 ¼ 7.500; df ¼ 2; p ¼ 0.023).
There is a statistically significant difference in the number of patients with CVD in the age group of 45-60 years due to the hardness of consumed water (χ 2 ¼ 8. 
